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- enlightened attention to the needs of this special group of learners.

INTRODUCTION

For. just a minute, recall someone in your elementary or secondary
school classes who had a learning disability. If that proves difficulz, try to
recall someone who failed or had great difficulty with schoolwork. While
it is relatively easy to identify and describe the results of learning fallure
or learning difficulty, it is extremely difficult to |dennfy and describe the
underlying causes of that failure, particularly since, the causes appear to
lie within the individual.

After nearly two decades of attention to the topic of Icammg
disabilities (LD) relatively little is known. Most proposed definitions or
descnpuons pf learning disabjlities are unacceptable to either parents,
educators, or other professionals for-a variety of educational, legal,

-political, and/or_economic reasons. Furthermore, research on Ieammg .
. disabilities is comprormsed by the vast heterogenity of LD populations.

In spite of sighificant obstacles to a better understanding of learning
disabilities, we have witnessed an increased sensitivity to individual
differences in learning. Experts now look beyond cultural, environmen-
tal, and motivational differences to focus on patterns of intellectual

. orgapization and on specific abilities brought to the learning task. Many

children presently labeled as learning disabled probably would, in past
years, have been termed mentally retarded or emotionally disturbed.
While the label LD carries its own concomitant omens and misconcep-
tions, it offers moré hope and, less stigma to those with serious learning
difficulties not attributable to obvious physical or emotional causes.

As the following research summaries are presented, the reader must
bear in mind several important considerations. First, the term learning _
disabilities means many things to many people. Some,equate LD with
minimal brain dysfunction (MBD) or with hyperactive behavior, while
others relate the term to specific. behaviors such as uncoordinationy

\:cversals in reading, and/or mirror images in writing. Therefore, any”

"“research population may be very different from another and its con-
stituent members may be more different than alike. It follows, then, that
one must be cargful not to generalize from the results of studies with
mixed groups. Second 3 great deal -of the research on LD and MBD is
conducted in medical institutions using clinical patients. Third, many

 studies have weak designs.with inadequate controls, brief treatment
periods, and no reports of replication. Despite these shortcomings,

existing research studies do provide some guidelines for teachers. These
guidelines are présented throughout this report. )

Teachers must bear in mind that not all children with Ieammg
difficulties can. or should be described as having a learning disability.
Most children experience great difficulty with school-related tasks at one

\time or another during their educational career. The terms disability or
disabled should be used sparingly and only in a-cémext that will bring

”
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N A
- DEFINITION OF A LEARNING PIS?BILITY?

Since the federal government gnd most statg govérmnments have now
recognized leaming disabilities as_a handicapping -condition apd have
allocated funds for the education of children with learning disabilities, the
federal definition has assumed increasing importance and is presented as ¢
background to our-teport of research. This definition was approved in -
December 1977: oo _ - )
Specific learning disability means a disorder in one or more of
the basic psychological prodesses involved in understanding or '
in usinganguage, spokensor written, which may manifest itself
in an imperfect ability to listen, think, speak, read, writd, spell,
-or.to do matheratical calculations. The term includes su
conditions as perceptual handicaps, brain injury, minimal brin

" dysfunction, dyslexia, and developmental aphasia. The “
does not include children who have learning problems which i
are primarily the result of visual, hearing, or motor handicaps,
of mental retardation, of emotional disturbance, or of environ-
« . mental, cultural, or economic disadvantage. (42)*

This definition is further operationalized as (1) a severe discrepancy
betwc)gfn achievement ‘and intelectual ability in one or more of the-
following areas: i .

(a) oral-expression
(b) Hstening comprehension
" (c) written expression '
v (d) basic reading skills
_ (e) reading comprehension , ) .
v, . (f) mathematics calculations § )

_ . (g) mathematics reasening

and (2) achievement not comméhsurate with children’s age and ability

level in the above wheh provided with learning experiences appropriate

for their age and ability levets. (42) With these broad requirements, one’
must be careful not assume that.an iniijvidual labeled learning disabled
has any one specific academic deficit, or any special characteristic, or any
particular pattern of characteristics. :

~

PREVALENCE AND CAUSES

.The prevalence of Icarp:ngkil;u wlities <o the population is related to &
how one defines learning disabil-.:.-.. Mot =s=mates range from 3 to 15
percent. (79, 110) K »ne us:  « ver ~a—ow definition, such as

*Numbers in parcmh;cs appearng I miret e rectted rcfc;'cnccs beginning on
pagw27. 5
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’ neurological impai , an incidence of 1 to 3 percent is probable. (114)
If a sefious discrepancy in academic acmcvement such as two or more
'years below grad(;]evel is part of the deﬁmnon a 15 percent prevalence
rate isYikely. (106, 1 10,1 13) Ifone surveys a kindergarten “class looking'
for characggristics ascnbed to the learning dpabled child, the prevalence -
figure may go as hngh as4l percent (130) Most experts in the field of LD

~ place the%gzvzleace rak,at S.percent or less. (159, 79, 151) , ‘

- . There arg few cross-cultural studies of learning disabilities. , Tarnopol
(144), in ‘a,study of worldwzde reading and learning problergs, found
estimates of readmg dlsabllmes that ranged from 1 percent in (§ na te
percent in Ven,ezuela w1th A median.of 8 percent. The prcv' :
reading dlsabalmes at least, seems to be lowest in the Onentafcounmes
where ‘both xdeographltand gonctlc languages are learned.”

From four to ¢ight t many boys as girls evxdencc learning
disabilities. The estxmated ratio worldwide for feading problems is
approximately 3 t9.1 (144)

Learning disabilities and socioeconomic status are moderately corre-
lated in many ‘studies. However, this relationship usually can be
attributed-to intelligence or 1Q. (118) When mtelhgence is-controlled,
socioeconomic status does not seemr to be a factor.

The probable causes of LD are almost infinite. Therefore it makes little
sense for the teacher to be concerned with causal relationships within

T such a broadly defined class of behaviors. The literature is replete with
speculated causes such as mlmmal brain dysfunction, cerebral palsy,
co—:cal ~rndness or deafhess, epilepsy, oculomotor deficits, inadequate
R thic...ing, disorders of attention, dysarthria, birth defects,
.ng, emotional disturbance, vestibular disorders, visual-

w2rz. .. oroblems, auditory-perceptual problems, neurological im-

- :2velopmental lag, sensory integration problems, hyperactiv-
1coordination. The - attempt tg” establish a direct causal

tor specific disabilities is a complicated and elusive task.
ve will focus on what is known about the characteristics of
woo 1 LD and let readers infer causal relationships where they are

-

- AF 2 STERISTICS OF CHILDREN WITH
-EARNING DISABILITIES

The most < - mmcn characteristic of children with learning disabilities
s, by defin un, .inderathievement. The “subject areas_most often
nvolved are reuding, spellmg, and arithmetic. Writing is absent from this .
“t probably .ue to~a lack of standardized assessment procedures in
1ting. Resezrch-on LD in these specific academic skill areas will be
wented foli-~wing a summary of research on other characteristics of
6 . renwith - ammg disabilities.
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Disorders of Attention ,

Children with learning disabilities frequently are described as having a
short attention span, Boorconcentrauon and/or faulwy attention. (24, 38,
83, 145) In recent years attentional deficits have become one of the more
promising areas of research, as witnessed by the large pumber of articles
in professional journals.

Dykman et al. (38) have suggested a specific LD syndrome with a
cardinal symptom of defection attention. They found that children with a
learning disability frequently have difficulty coming to attention cue to
extraneous and possibly disruptive motor activity and/or becaus: it is

- difficult for them to select and organize the salient features and crdcal
attributes of a task. Geschwind (500) has.suggested that defective arousal
structures, or defective coupling of arousal and othet perceptual ..
motor structures could explainethe increased autonomic reactivi:* n:
longer reaction times, and more important behaviorally, the .ior
attention -pans and poor cancentration of some children with ' RE28
avaxlable esedrch evidence suggests that these disorders of .- :i0n o
age-rzmbir.  nG represent a d.evelopmenlal lag rather tr > 4 mor:
~e-wmerr getas i learning ability. (38, 59)
e dlstracubll'ny is somewhat confusing anu aeserve:
funthzr -~ azeor . Childrer with LD have been found to ne mor:

dism:;z‘a o .md noises than were controls. (145) Yet ckildren wit-
D " se—omed as normals in a task-specific situgrion wher
ernmem o cted by flashing lights.-One feasible explanaton is thar
- are .o L perform adequately when the relevant stimuli are easily
asanags e - ~7om the irrelevant but have great difficuly.when they are
Joequi. Ty, }
Chit....z wiz. LD often have problems with decision-raaking . In some
cases aﬁ ¢ child appears unable to reach a speedy dccnsnon impulse
controd tc be a factor. (145) Impulsivity has peen observed as an

important characteristic of LD children (24, 145), especially in severely
disordered cnildren. (82) Other qualities that make it difficult for LD
children to make decisions are lack of effective perceptual and'cognitive
strategies for problem solving and an inability to maintain attention and
vigilance. (38, 83). L
) -~

'Hyperactlwty P ‘ ' ‘

Estimates of hyperactivity in children with Iearmng disabilities range
from23to SQpercent (38, 106) In the general schoolage population, 3 to
20 peréent exhibit hyperactive behavior. (156) The prevalance rates ini the
general population are similar to the estimates for both LD and MBD,

 although clearly these are dlfferent behavioral syndromes. The sex rat;d M
of hyperactive children varies from 4:1 to 10:1 m favor of boys. (29. 70,
116, 144) ‘This does not, however, imply anythmg about sex-linked

&
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inheritance. (116) Apparently there -are “vast cultural differences in
individual behavior, or in the tolerance of indtvidual behavior, agsurveys
in England report only a 0.1 percent incidence of hyperactxvny in the

“schoolage® populauon (125) . < .

Children descnbed as hvoo active vary greatly both in t: » ~luster o

symptoms they prese: ela. ed problems they gn.. d’*?’r A

 most perplexing ques: - —. s, ““Where do youd:taw - :line
between no/rmal and abr. = = '.’“ At one age or &= M. most
children are.active, nave . am. Spans, dispday tziorw lie,
cheat; and/or €xhibit other .. .up::o.  =avier.

Several sfudies of Témeru_IlChI( aggest that hlgh ac level,
intensé emouonal reactivat>  and c.___zribility emerge as 2 S vg-
pattern of Aehavior carly ¢ an.. e relatively stable -~ .chout
¢hildhood. Distractibility, = . -sgioz.. _:iemotional immat=-  zemto
lingér along with poor a¢. ~ic fuacconing. Weiss (15: el 80
percent of the childreniniti=  agnecse.: as hyperactive werr. _:emic’

* underachievers five yeats i Yiscraer of attention and cooenr-ztion
remained, but restlessnes: - oresszd :n less disturbing v+ . - . they
matured. A small mindri* - -sract:vechildren, 20 pbrcen.. :ar::nued
to show serious antisoc. -~ _~or. Kecent evidence ¢155) s - the
prognosis is better wi zrective children leave schoo . .xi. thé
work environment pre . r-ore vanign setting for the ~ tive

adult. : ~ -

| Hypoactivity N

A small group of _D children -xhibit underactive -ather than
«veractive behavior. These nypoactive children are a less studiea group

" because they demagd les » aztention and are leds Likelyto be referred to a

clinic. Dykman (38) found that apprc ximately 23 percent of*his clinical
children diagnosed as MBD were hypoactive. In the general population

the prevalence rate would be signjficantly lower. ‘o
(
S
Sensory; Perceptua:, and ferceptual Motor
Impairments - . ,

For many years, perceptual *problems 'were thought to be probable
causes of learning_ disabilities. But pgﬁeptual processes._were. not-
dxfteremmted and the term perception covered a range ot‘*c’emral
processing funcllons\trom sensation to higher-order thinking. Processes
such as auditory, figure ground. and Jisual-motor integration were relﬁed
and operatiogalized into major developmentdl and remedial programs.
An analysis of research of sensory, perceptual, and perceptual-motor

impairments is presented below. ~ . ; 32
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Vision anu Learning Disabilities - '

Several stdies report that children with LD have a higher incid’e‘néei
certain specific ocular defects in spite of being found **normal’’ in routi
vision or sight tests. (2, 146) Oculomotor deficits are not thought to be the.
cause of reading impairment, but rather, visual information processing is
reflected i n the pattern of oculomotor activity. Thus, oculomotor deMtitg
may reflect a dysfunction in central transmission processing. (91) For
example. measures of saccadic (rapid. flickering) eye movements during
reading cunsmently‘ indicate that poor readers hayesaccades of shorter
dumuon and higher velocity (91) and that th.c’ make more fixations and
more regressions than do good readers. (2,.56, 146) It appears that
saccades of short duration and high velocity do not allow enoigh time for
effective transmission, leading to segmentation, inability to achieve
fluency, transposition, and the skipping of words, sentences, or para-
graphs. Reversals and other orientational errors may result e:rlae(u’o\m a
deficit ih orientational selectivity or from insufficient sti Iaﬁ‘ion or

"~ overstimulation of visual cortical cells. (91) . '

In response to much concern about vision and LD, several leading
medical associations (47),issted a joint statement in 1972 which sgid, in
essence: (1) children with LD have the same incidence of -ocular
abnormality Te_g.. refractive errors and muscular imbalance) as normal
achievers in reading: (2) no peripheral eye defect produces dyslexr:rand

1 assocmted LD: (3) there is no evidence that either visual training (e.g.,

. muscle exercising) or neurelogic organization training (e.g., laterality,
balance board, or perceptual training) is* warranted: (4) excluding
correctable ocular defects, glasses have no value in the treatment of

« dyslexia: and (5) the treatmentof dyslexia in‘learning disabled children is
essemmlI\ a problem of educational wcience. These canclusmns how-
ever, have been refuted by optometrists involved with LD. (47)

’ . ) o
Visual-Perceptual Difficulties .

Visual-perceptual difficulties were implicated in much of the early '
resegreh on dearning disabilities. The high level of interest in visual
perception was undoubtedly due to the moderately highcorrelations of
tests such as the Du elopmental Tekt of Vl(Udl Percepuon (DTVP) witha
variety of cfiterion measures such as classroom’ adjustment,” motor
coordination. and intellectual functioning. (49) As a result of interest in
these processes-major training programs such as the Frostig-Home and -
Winterhaven were implemented on a district-wide basts to prevent
reading failure, The massive correldtional reseprch that followed was
reviewed in several studies. (66. 90) It was concluded that neither the

" total score nor the subtest scores of the DTVP relate meaningfully to
reading, while all but the score in Eye-Hand Cog)rdmauon were useful
predictors of amhmenc dchlevemem

- 4‘" ‘
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The moderate relationship of visual-perceptual ability to reading
success can be viewed from either of two directions: either that good
reading is a function of good visual- perceprual skills, or that as children
learn toread, they develop adequate v isthl- -perceptual orgamzatron while 3
learmng to scan and to control their eyes in a coordinated fashron 81

)
‘ 72 ) . P .
. Auditory-Perceptual Difficulties \ .

Hearing problems have seldom been associated with LD, and résearch...

e on auditory-perceptual difficulties has produced conflicting results.
‘Sabatino” (132) reviewed research on the relationship of auditory-
perceptual skills to reading and concluded that a relationship between “

< readipg failure and auditory functioning is well established. ‘There are f
numerous articles that show poor readers tend to be poor auditory

~ perceivers. However, careful inspection of publls'hed literature con-

cerned with the relationship between various auditory skills and reading .
achievement reveals that the findings in this area are replete with: -+ '
contradictions. (98) Hammill apd Larsen (64) examined a large number
of studies relating reading to measutes of auditory discrimination, ?

~ mempry, blending, and auditory -visual integration, and cencluded that

.. auditory-perceptual - skills are not sufﬁcrently related to readlng to be”

. particularly usefyl for 3chool pracuce

¥

Perceptual-Ma;br Diﬂicultiés < ) \ N

Many- of thé* early researchers in LD focused ori perceptual-motor
) development. They placed great emphasis on’ early motor ledrning and
’ the child’s visual-spattal developmentf(32 49, 51, 84) The, tools and o3
techniques of these sesearchers ranged from balance beams to swimming
pools, and they frequently developed intricate training programs involv-

. ing both parents and children. Despite the effort expended, researchers
have "been unable to eslabllsh a positive relationship to academlc -
achievement. ) {. -

In summary one must be careful not to consider perceptlon an
organismit entity sych as ldnguage motor ability, or physical growth.
Perception is not a predeﬁ‘ned entity, it is an abstract category with only
the’ meaning one ascribes to it. (150) .

Disorders of Memory R
{7 With the exception of studies of short term memory (STM), investiga-
tions of memory disorders ip LD.cblldren have been very limited. STM .
. deficits have been reportcd by a number of researchers (1()0 109), b?t ) )
« thisreséarch is comphcated by the tendengy to operatlonalrze STM as the !
10 score on zjft span test. Digit span is more accurately a repetition task-
.7 o : ' .

i.'\- v (_\1.1 ' .t' .:
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than a short term memof) task. The measurament of men&ory fuictions

also is confounded by the complexity of the merfiory process and the -

fesearcher’s dependence on receptive and expressive responsgs Memory
difficulties may occur in any one of three processgs: {1) registration or
reception (STM), (2) retention or storage (long term-memory), and (3)
recalé or retrieval. It has been observed that children with LD do not make
use of the various ways of organlzlng memory. (12&) Therefore. they
may need to be taught overt 5Lrateg1cs and ““tricks”’ often dev eloped by
* \good learners. (60) -

Disorderso!Thinking o

*Research it scarce on higher-order thinking processes in LD children.
Concept formation is considered to be one of the most important aspec
of learning and one ofvthe ascribed deficit areas for LD children. (77) Yey
in at least one study,-children with LD fiave been found to be just as
cognitively efficlent ‘as normals when untimed. a finding that seems
consistent with the research on attention span and decision-making in

*children with learning disabilities. (38) Another researcher found -

evidence that the decision and/or thought processes in LD children ae
lengthier. whether they perform a-task correctly or incorrectly. (102)
Children with LD generally should be provided \Mlh additional time,but
time alone wil not resolve difficultiesin pl‘mmng and organization.

4 . -
’ i R

- Mixed Dominance

\dlx;d and/or incomplete domm,mce have been assocmtéd “with |

“reading and learning problems sinceZOrton’s classlcal statement on.the
relevance of cerebral dominance to fanguage and learning disabilities | in
children. (117) Some of the early studies found a high incidence of

" crotsed dominance, mixed dominance, and incomplete dominance,

leaving the researchers. to conclude that eye and hand dominance were
significant causes of reading prohlcms (10) As additional research was
analwad it became clear that both mixed dominance and poor reading

_may in fact be due to a similar cause, such as minimal brain dysfunction ”

or neurological impairment. (9, 78)

The statistics indicate that about 33 percem of the populanon at,large

hag mixed dominance, 98 percent are right- héhded, but 0nly6§ percent
are nght-eyed. (55) In the general populatiorr,; hand differentiatids begins
in the child at about nine months and is virtually completed by twd years
of age. (78) 1t has been found that almost all right-handed people and
about two-thirds of left-handed people have a language-dominant left
cerebra] hemlspherc (104) A'number of studies (58, 78) have found no
support” for ‘the hypothesis that learning disabilities are related to

incomplete or crossed- hand or eye dominance. Goldberg (55),’ir(1 astudy
, ) :

!
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. _.of 100 achieving stildents suggested there would be no statistically

3 significant differénce between the dominance of those who are achieving
- poorly and those who are suceessful. ~ :
A P

i
} Emotnonal Concomltants T | ‘
_'i , There is lmuted drrect ewdence on the socnal emohonal drfﬁcultles of
'~ chiidrer~ with LD. Generally, these - cl_nldren are modemtely well
adjusted yet they‘can experience- senous problems. Two probable
reasons are (1) academic fallure mcdlated by lower self—conﬁdence, and
(2) difficulty in comprehendmg v15ually and aurally presenggd commun-
ications. (28) It has been-observed that many children with LD lack-
- various social skills; therefore they do not relate’ edsily to their peers and
~ have problems forming social relationships. Research has shown that s
learning disabled children are deficient in their ability to empathlze They
are more egocentnc and les}s;competent than peers’in perceiving the
affecuve states of others. (5)\ :
Connolly €28) sugested that the less accurate understanding of
nonverbal communic: &h may affect both the attitudes of others toward~,
" LD children and the behavioral interactions that discriminate LD.children
from normals. In a replicated investigation of the peer popularity of LD
children, -Bryan (18, 19) found ghat LD children received significantly- /
more votes on a scale of sogial rejection and fewer votes on a scale of
. social attraction than other children.

e

/ ACADEMIC SKILL DEFICITS .‘
Reading - - _, B4

‘ . Most children with learning drsabllmes have reddmg problems. (86) .-
_ 'But within the LD population there are wide- -ranging differences in both .
‘the severity of réading difficulties and the relatlonshlp of reading to other ’
' problems (7D :

Readlng disorders of LD children are niost likely due to neurologlcalg {
impairments or delayed development These disorders should be- dlfferf«
entiated from, those prablems due to external interferences or lack of*
correspondence between the task to be learned and, the child’s exper- v

_ © ences, language, or dialect. (157) The mismatch of mstrucuon and
“ " lgarning is an area of special concern to those attempting to allevxate the

- reading problems of disadvantaged children. : :
The term dyslexia is typically applied tothose severe'reading disorders
that appear to have a neurologi(?l cause. (33, 77, 111, 152) Estimates of
severe disorders range from about 2 to 15 percent of the schoolage
population. (77, 113) Dyslexia is usually found in combination with other
12 impairments and probably can be divided into subtypes based upon the

~
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extent of auditory and visual strengths or weaknesses. (77)

Research on reading disorders undex;!cores the relationship of language .
to reading. Children with learning disabilities frequently exhibit oral,
language problems most likely rekited to delays in specific aspects of

.” cognition or a teduction in ‘the retrieval of verbal labels and syntactic
structures. (§58) '

Recent reséarch has-tended to focus on cognitive processes and
language development rather than on perception. Children who appear to
have pe.rceptual deficits may not be having difficulty discriminating,
perceiving, or séquencing individual items on a page, but may be
experiencing difficulty in conceptualizing, associating, and comprehend-
ing the relalionsyhips between the individual items. (62, 69, 101, 109,
152, 153) Even at a very bdsic level, reading disabilities appear to involve
cognitive rather than perceptual processes (151). A reader must make
correct associations between graphemes and phonemes in order to
accotint for subtle and critical differences in the structure of a letter or
word. Children unable to acquire the skill of phoneme-grapheme
‘correspondence lack stable verbal mediational devices that can alert them
to’ the ditferences in sound/symbol configurations. As a group, LD
children are markedly deficient in their ability to hold together
grammatical structures and to abstract meaning from ll:e larger context.
(77, 152) S :

Expr,es’sive Language

LD children with reading difficulties are dlmost certain to have
eXpressive problems, yince many of the same information processing
skill{ come into play. Written expression is the highest, most complete
form of Cor(nmunication and the last to be learned. Learning to write is a
thinking process involving the integration of visual, motor, memory, and
other cognitive processeé. (76) ' :

-~

Handwriting requires automatized visual and motor skills. The L

child usually lacks rhythm, omits letlers, inverts or transposes letters, and

. is generally characterized as irregular in the mechanics of reproducing
written words. (71) A severe deficit in this skill is called dysgraphia and
may be caused by inadequate visual perception, poor visual-motor
coordination, unsatisfactory motor control, emotional instability, or
faulty instruction. (76) Left-handed children have a-special problem
because they tend to, write from right to left and have difficulty seein
what has been written because their hand covers the graphic symbols.
(92) iy .

Spelling is a very demanding task for LD children since it requires
encoding a word without the aid of visual cues. (3, 67) The child must:
have adequate visual memory to integrate with auditory. cues in order to
reproduce the correct formation and sequence of letters. English spelling
patterns are highly irregular since there is no one-to-one correspondencﬁ

13



between the spoken sounds and written letters. (122) However, research
“has shown that i spite of the irregularities, there fire predictable linguistic
structures that can provide a system of phonological and morpholggical
regularity. (67,92) Bryant (21) suggests that spelling is frequently a moreT ™
sensitive indicator of language disabilities than reading, because there are
fewer and less effective methods to compensate for spelling problems. o

Arithmetic

The anithmetic problems of children with lez{rnin\'g disabilities are less
studied than other language processes. It is quite rate for a child to have
difficulty with language and not experience difficulty with, arithmetic,
even though there are isolafed cases where arithmetic performance far
exceeds other language performance. (25) Most childfen with arithmetic

- disabilities also experience reading problems.

Children with leamning disabilities generally score far below their age
group on computational skills. Recent research has\inv’estigated the
extent to which this difficulty with computation ektends to other
mathematical processes. One consistent¥inding is that LD children do not
differ from other children on Piagetian-type tasks such 3s conservation
when 1Q is controlled. (46) This is noteworthy in that
measure conceptual thought rather than rote leaming and? emory.

Since difficulties with auditory memory and sequencing are charac-
teristic of children with arithmetic disabilities (112), one .
the decreased ability of LD children to receive and pracess verbal
instructions given aloud by a teacher. Difficulty with sequencing could
also be symptomatic of disturbances in organization, making it impera-
tive for the teacher to give instructions deliberately and offer edtra help to
LD children in planning and organization. - \\\ :

\

A\

| |
TREATMENT AND/OR REME‘DIATIO\‘J

The identification -of a disability raises many questions.’ Can the
disability be remediated? Will the individual overcome the disability
regardless of treatment? Should one more appropnately learn to
compensate for the disability? Do all people need the same skills anyway?

Remediation often conVeys to the child a sense of being different or
inferior. In the majority of children with significant difficulties in
learning, remediation must be recognized for what it is, a practice
necessitated by a system in which the limits of normality have been
narrowly drawn. The solution to many of the problems discusgsed in thi$

14 report may rest on a willingness to expand the range ®f learner
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chardcteristics viéwed as nonnal and to adapt lgstrucuondl programs to.-

&commodate that range. i

" i, !

Medical-Related T_re‘ﬁfmen‘t-s'

Drugs
A
Learning disabilities per se are not an mdlcagor for drug usage, but

pharmacologic treatments- for deficits in  attention, and for severe
hyperactivity have. become popular. While the actual number of
schoolchildren l/rf the United States receiving psy chotroptc meqlcauon is
unknown, it is often reported to be alarmingly high. (4@ The best data
available, however, indicate that only from one to t}vo percem of
elementary schoolchildren are? receiving dfugs for hypetactlvny, and
most are taking stimulants, particularly Ritalin. (88) These same studies
indicate that about-.33 percent of identified hypemcuvg chlldren are
receiving medication. :

Psychostimulants such' as dextroamphemm,;ne (Déxadrme) and
methylphenidate (Ritalin) do not improve a learning dlsabxhty but rather
make the child more available for learning. The general fheory is that the
ascending reticular activating system in these children is immature or
dysfunctional. Thus the sensory-filtering processesvare’ (ic;t effective,
resulting in distractibility and short attention span. Their motor-inhibiting
processes are also ineffective. The psychostimulants “Qtrengthen the
‘ascending reticular activating system, thus lmpr’ovmg the sensory-
filtering and motor-inhibiting processes. (136) e

Short-term studies of the use of Dexadrifie and lelm have consis-
tently reported success in improving children’s ability to concentrate on
schoolwork and improve their attention to tasks that do not normally
engage their full interest. (142) There is limjted long-teri research data,
but-one five-year study using a criterion of-social adjustment reported no
differential effect for stimulants, tranqunhzers of no drug treatment. One
must therefore withhold judgment on long-term effects of drug treatment

until more evidence is available. About two-thirds of all hyperactive .

children respond to stimulant drugs (115) Effectiveness usually ‘de~

-creases at adolescence, and there is no evidence that children treated for

prolonged periods later become addicts. (48) Side effects such as loss- of *

appeme or insomnia typically occur only-wnh overdosage

Nutrition and Diet . -~ = o

Ii\lutn't’ion operates at all levels of biochemical-and metabolic funciiqné,

to create an optimum molecular environmen? for the brain. (31, 120),

Researchers have noted how deprivation of certain chemicals early in life
! ' . . . 1]

A
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causes many illnesses, including mental retardation. Recent research also
suggests that improper nutrition contributes to cerebral dysfunction (134)
and .central nervous system- anomalies. (147) Therefore, it-is no-

. surprising that a number of researchers and writers have advocate

special putrition treatment plans for children with learning disabilitic
.The two popular plans are megavitamin therapy and special diet.

Megavitamin therapy is advocated by Cott (31) .and Pauling. (-
Generally the therapy requires massive doses of specific vitamins. C.
daily treatment, for example, consists of one to two grams of niacin.
to two grams.of ascorbic acid, 200 to 400 milligrams of pyridoxinc
400 to 600 milligrams of calcium pantothenate. (31) Pauling d.
orthomoletular medicine as the treatment of mental disorders b
provision of optimum molecularen ironment for the mind, especial
optimum concentration of substances nonmlly present in the h
body. The general consensus at this time is that there is no obje«
evidence supporting megavitamin treatment of LD children. (135,

The most popular advocate of diet treatment has been Benjamin
Feingold, developer of the Kaiser-Permanente (K-P) Diet. (43) Accord-
ing to his theory, all foods containing additives, dyes,.or natural
salicylates are to be excluded from the diet of the hyperactive,
lcarmng-dlsabled child. While Feingold claims dramatic results, there is
little ¢vidence to support his claims. Double-blind studies are needed in
order to sort out effects due to the diet itself.

Vision Trainipg

As reported eaflier, there appears to be a genuine difference 'ofopinion
between opthalmologists and optometrists on the value of vision training.

‘It should also be noted that vision training is typically conducted by

optometrists and not by opthalmologists. While there is clinical evidence
to show improved reading with oculymotor training (146), most research

.15 contaminated by visual-perceptual, sensory-motor, and even gross

motor training. Keogh (81) reviewed a large number of studies of vision
training and cwncluded that confusion within the available literature
makes cross-study comparisons difficuilt.

Neuroﬁbw’iological Retraining

One’ of the early remedies for learning disabilities was offered by -
Doman and Delacato at the Institutes for Achievernent of Human
Potential. (35) Their underlying philosophy is that individual human
development repeats the pattern of human evolutionary development.
Failure to pass through a certain sequence of developmental stages in
mobility, language, and competence in the manual, visual, auditory, and
tactile areas reflects poor neurological organization. Therefore,

p“v
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Sensory Integrqtive Thera B

Education-Related Treatments

neurophysiological training is a way to recover normal developmentbya
wide variety of sensory-motor activities. While no definitive study of this

treatment has been made, several medical, professxonal and parental

associations have published statements expressing concern about the{

effectivenéss of this form of therapy. (136)
‘ Py

.

Ayres (4) postulated that childre: ~ing deficits reflect inédequate
sensory integration in the brain is is suggested by immature
postural reactions, poor extra : tor muscle control, poorly

developed visual orientation to ervirc _:ental space, difficulty in the
processing of sound into impressions, and the tendency toward distracti-
bility. Her sensory integrative therapy provided carefully controlled
stimulationghrough the vesubular (balancing) and somatosensory (posx-
tiond] awa nes;) systems in order to improve the brain stem’s integration
of signals coming from eyes and ears. There is no convincing evidénce to
date that the mastery of such postural skills carries over into academic
sskills such as reading. (136) ) p . ~

\j .

Perceptudl-Motor Training

There are many excellent reviews of perceptual training, and genérally

_ the same conclusions are reached. Myers and Hammill reviewed 31

studies of the Frostig-Home program and found that,68 percent of the

results were negative. Only' the sljghtesg gains were made in academic -

and cognitive-language skills. Thirteen percent of the studies reported
academic growth, none reported development of cognitive-language
- skills, and 40 percent reported some visual>motor development. Results

‘obtained from studies using visual-motor and gross motor programs were

snmxlar (109) Thus the evidence suggests that training usually results in
sorfré |mpro\/emenr in.-visual-motor skills, but that a corresprmdmo
mcrease in academic gkills will probably not occiir.
mmlll rtel concluded that the usefulness of perceptual-motor
dining has %t n sufﬁclcﬁdy demonstrated to warrant the expenditure

eachet s time. Teachers shpuld implement
perceptual-motor traxg#! a femedial basis onfly in those few cases
where improvement in p Ception is the goal, and such. efforts should bé

_ consxdered expenmemal (62) v

~

- quual-Perceptual Training

Reviews of more, than 60 studies and over 700 coefficients depicting

{ : ’
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the relationship of tests of wisual perception to tests of reading,
arithmetic, and spelling suggest that the relationship is not significant
enough to be of use to teachers, (26, 90)

Auditory-Perceptual Skills

Research.On the effectiveness 4f auuitory-perceptual training s

.inconcjusive. (132) Quesffions remain as to what training methods | if any,

are effective. Sabatino add Haydén (133) found that perceptual traiping
was most beneficidl in the edrly primary grades, since children use their
language skills to compensate for perceptual difficulties as they advance
in age. Hammill and Larsen (64), as reported earlier + congluded from
their review ot the research that atditory skills are not sufﬁmentl) related
to reading to be particularly useful for school pmcucq But they caution
that this conclusion does not generalize to other audltbry functions such
as audltpry acuity, listening comprehenslon or phomcs skills,

Psvcholingm’sti cTr Zlining ' o/

Oplmon is mixed on the usefulness of psycholinguistic training based
upon the Hlinois Test of Psycholinguistic Abilities (ITPA) constructs.
Lund (97) reviewed 38 studies and concluded that some studies show
significantly positive results, some studies show positive results i areas
remediated, and some studies show results from which any conclusion
can be drawn. Hammill and Larsen (63, 65) reviewed research studies
which attempted to stimulate psycholinguistic constructs as measured by

the I'TPA; they concluded that psycholinguistic training is essennally 4
) nonvalldated

Improving Attention and Memory

There are suggestions that both attention and memory problems can bc
mediated through the use of language. (61, 105) That is, language can be
used to help the child direct his attention. Impulsive ¢hildren, for
example, have been taught to talk themselves through problem-solving
situations. (105)

Can children improve their memories? The span‘of memory doesn't

seem o increase with maturity (126), but there have been some
successful techniques reported for increasing the number gf items

" recalled. Children can be taught to (1) look for common attributes, (2)

pay attention to at least the important attributes on simple tasks; (3) use

language to help their memory by naming things and putting them into

meaningful phrases, (4) use mental imagery by being encouraged to think
of things'in vivid pictures, and (5) use mnemonics wherever practical.
In working with LD children it is 1mportqnt to récogmze their



¢
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limitations in attention .. o o owaering ) the length and -

“complexity of the sente ~=d . oL om, (2) the number of
different instructions gi e e 0 on oof as many | .memory .
_strategies as possible, av ada.. - 2ssential memory loads.
Write instructions on th: ad,te - 10 the desk postitona
chart. (126) ‘ s Sy
Diagnostic-Prescri; © Tec - S
Following the medi-al n* ..., nume: researchers and writers have

. advocated a diagnostic-pre: _ripteveapr- 1 to the education of chiidren R
with learning disabilities. "I nis approac . psychoeducational assess-
men¢ followed by prescript: ve or rer.ea _'n'ing tailored to the child’s
diagnosed strengths and weukrizsses At = 1-+vel, the diagnostic work is
done by psychologists or other nont. aci - zrsonnel who then forward
recommendations (prescriptions) t. th _-ruct:onal staff. At another
level, the teacher assumes full respor ty for both diagnostic and
prescriptive_activities within the classs. settilg. In both approaches
there* is”an assumption of demonstrabo.. - ‘itude-treatment interaction
(ATD. (-

While the dmgnostlc prescriptive approac 1 is favored among special

« education teachers, especially those concerned with leammg disabilities,

~ there is little empirical evidence to support the validity of the concept.

, (160) At present, then, there is little support for claims that instruction

can be differentiated on the basis ofdmgnosed strengths and weakn?sses

a finding that no doubt contradits the experience of many skilled

teachers. One must, howeve- consider the methodological problems of

-test validity ..1d rescw 1 before accepting the above findings as
conclusive.

/

Applzed Behavior Analyszs

An altemative to dlagq'gstlc prescriptive methodology/ls applled
ior_analysis (ABA) " Lovitt (94, 95) suggested that the apparent
wale for defining pupils as learning disabled is to group the children
or subsequent instruction. This thinkjng is based on the belief that if
learning disabled children can be grouped together, a common treatment

- can be administered to them. It is implied that once a LD treatment is
administered, the children will nolonger be disabled. The fallacy of such -

. logic is clearly evident in the fact that there is no functional definition of
learning disabilities leadmg to a uniform treatment. (94, 95)

+  The characteristics of applied behavior analysis are direct measure-
ment, daily measurement, replicable teaching procedures fMifidividual
analysis, and experimental control. (94, 95) Results of ‘studies using,
ABA typically report favorable results in support ‘of the methodology

2
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-~unatély,'it is difficult to generalize from any one set of findings
se‘the treatment calls for the a/phc‘mon of spec:ﬁc techmques to
ine snu‘mon,:

e pamcularly noteworthy hndmg ‘of research’in ABA ‘with LD

dren is that c¢hildren with learning disabilifies show significant

.creases in performance under conditions of pamal remforcement

Inconsistent reihforcement appears to produce highly undesirable per-

sonality traits and/or behavioral response styles in these children. (119)
\

Remediation in Specific Academic Skills

'H

. i ' .
hown Dat children with learning disabilities can become
, ar. modér:ély successful readers. Studies have
ic ildren learn to compensate for their reading
A e ~uccessful physicians, lawyers, and businessmen.
v e teacher of learning disabled children do to provide
SRt i1 2 environment for these.childrén? ‘e
“neu. sted thatold habits, attitudes, and teaching techniques
b aitered in work with LD children. (6, 8, 93) Once these
St oenience a reading disability, they often av~*" ~r withdraw
t‘r(‘; viues requmng readmg As aresult the defu :nsifies, and

ied lCh\.r (85 92)

Research has shown that bt,havr()r modification (13, 68, 92, 96, 154)
and the use of high-interest materials are successful tools in motivating
LD children to alter their reading behavior. (6, 44, 54, 80, 139) Severe
reading disability is not corrécted by short intensive treatments, and it has
been suggested that reading disabilities are probably a chronic illness in
need of a long-term treatment. (7, 41) The following one-to-one reading
experiences have been successful with LD children: parent and child
reading together (107,'124), the Neurological Impress method (73, 88) in
which the teacher and child read in unison, ‘and the use of individual tutors
or para-professionals working on specific skills. (103, 143) The strength
of the one-to-one learning technique lies in the increased attention to the
child, immediate feedback on performance, modeling of fluent reading
behayior, and the necessity for the child to attend to the task of reading.

(23, 93) Mclnnis (103) suggests that to be effective, 'remediat'ion in -

reading must be conducted on a one-to-one basis,

The child’s langnage experiences have formed the basis of many
programs designed. to teach severely retarded readers to become
proficient readers. (6, 44, 80, 139) It cannot be overemphasized that
writing is a most valuable tool in teaching reading. (6, 33, 99) Teaching
reading and writing simultaneously rather than as separate subjects

gnhances three important’ processes of language comprehension: (1)

«:::'f-‘
e :
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vnsual perceptlon of thqletters fonﬁzmg words and sentences (2) ayditory
perceptmn of the sounds of words, and (3) tactile pefception derived fron.
‘writing wor <. The child discovers grapheme-phonemerelat’ -usi+  und
at the same - me learns spelling patterns and sentence strucwire,

In contre-. to other strategies- used in remediation, tn la: suaye.

rexpérience  “roach doe$ pot use a structured werd-ati_: o
Instead. » ild s !m{ght.to develop'\\iord-attack\lr

sxperie: - .ities with words. (44, 99) This methe”’

“wreces ith LD children who often find it dlfﬁ(

hor acture g word fro §peech to pnint. e

~v 1~ inconsistencigdof thé English la‘m 3

slop “ent - _.ding Yesearch have suppe.i... . - concer

TToncoes .. experiences with lan;.mf::ze chedrcher

I : cha-. ~ady learned to generalize about the saunc.
et nguage .nd-should be able to use the same.intemnal
pr vne alize about the soqndé?e\mentsmWntteManguau Itie
L -ecognize that children learn gbout spoken languige b
nt .ual, auditory, and, other sensory informnation withi- thei-

oo without the intervention of adults. (22 138, 152 153, "
fhe - lows that these same integrated processes can b sed to

eac, idhowtoread. . .
v ., tof the approach outlined above, a number of guide 15 ar
prescnted or se in the remediation of reading problems: (20. _.

149) hY

I Foc ..o most basic perceptual association th. Lonel o2
1 sound/symbol refationships through the .. »f v -
atner than individual- letters: Linguistic p"-gram .
.lchto provide a sequence for thisinstruction. (127 . 127, |-

Per "eprual and assoliational responses should be ¢ sriea 18d  nu.
the are aut »mauc The task should be simple znough so .t
rec\;gnmon necomes quick and automatic. Trazing, wri
flasncards, language master, and tachistoscopic devices are « ¢
of the techniques thht can be used for diill until an aute~ ¢
~response is establiSh in the child’s memory.
3. Plan learning experiences that the child can perform success: Iy,
-* Discourage the' laborious\s oundmg out of words lest re. .ng
" become an impossible task o pausing to identify every word, cziner
than a group of words that combine tQ give meaning.
":4. Construct reading experiences that usdskills the child has learned
" previously in order to _develop new s
&hdllenging, mteresnngrand exciting.

" Reading comprehension is a process of inquiry. (140) Children neecito
be taught to read as a means of developing cqgnitive and thinking sk- I
As children read, they gather data, make predictions, pose problems. . k
questions, and seek solutions to these questions. The teacher must gu.

!

dls in a context that is .
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. learned.

. memorized. -Reading oegii

W*Ch,ildren to (1) raise qu HINE

“dat@, and (@) tes fir ne
Jomerstone ofireadii » '
. The N'énrologicalmm]\,
by child and teacher, i+
skilts in LD children. _
Phonics programs =1 eaci iso:
used uuensxvel) with lezning disab.c.
(hrge widely used phomu based proy:
~ The (ullmgh‘un Stillman  metfou
ph()neme/t.mphnmc associations e
teacher and child. Readlr ais ULlJyCL

\

Distar (40) focuses or he eeodin

‘ auu)mpamu the prograi: o
used, as wdlashowtopn
sounding out isglated vor. o
traditional written exprsst .~ ante

words before beginning wo o1 e

The Wriliné Road to Rezding (1.
teaches phonograms through auditor
Spelling is the basic“key to chis.progre
' after the
words to understand a -ent- ce.

The phonics approach to cading -a-

have been found successtu: tor cernon

sion skills. (72. 75, 133) -
A recent study suggested

carefully scqud;
sound learning and trapsfer theory, that confo

Dotheses;,(B)’read and reagess
alidity. Cbmprehens -nu-.the

ithin many reading:
mp usey simultane:
zwdevelopingp()n‘

i )r(T analysxs skill:
Audren (40‘ 52 I3
h .

) syslemuticallj
" heavy yocalizu
I'the %honics progi

.ask. A ‘teacher-tru

inderstands the ma
ion. Reading is ta.
2d system of |

“he child learns .. . __;

SO

: nified phonics me.

4. and kinesthetic

] the rules of <.
o has learned encuc:

”
¢

~ams,
;ding
450N

o%

:een
< dre

HISe

L
1 researched] and programs

g7 s of children in part: cular
situations. (57) Yetthe:cis asuatticic :tey
phonics-based progran, leau- to late: succ.

‘niee 1o prove that saccess in
in reading and comprenen-
‘ .

ced program, based on
s to the developmental

states of a child, is an appropriafe method for tin)ing instruction. Mclnnis
(102 developed and tested a structured program{that integrates published
materials and specific techniques that have been proven successful. This
seque ée of instrwetion includes: (1) sound/symbol relationships from the

Recipe® for Reading (148),
Perceptual Skills Curriculum

(2) AuditorviMetor Program from the
(128), (3) Glass-Analysis-for Decoding

Only; 10 teach word attack and spelling (53), (4) Neurological Impress
(73), and (5) Cloze technique for comprehension and directed récall. (15)

While there are conflicting views on the most effective approach in
remedial reading. a few guidelines seem appropriate. First, any approach
" - to reading should be.carefully planned, structured, and applied consis-

_tently. Second the teacher’s rssponslblhty is to.provide the raw malenali

for readmt. to serve as a model for fluent reddmg and to provide students
with opponunmes(:fbr plenty of practice with successful readmg

experiences.

Iy
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E. xprew ve Skills - HATY o
“The mo effective ways o lcaal Spt,”lnb and writing to leammg

\disabled dl ‘dren are the integrated readmg/langua&e progranis suggested .
above.«Speific spelling strategies to use with LD ch‘drcn have been.
oullmq&w ‘he work done by Arena ’1) Consllm 30)& and others. K67x .
92, 121, *129) The limited research.on remediation of wn(ung difficultich ~
in LD chiluren suggests ‘that their’ difficalties yre not due somy thy
problems with the mechanics of writing but may alsd. mvolVe 1nadequate

Zassignments or lack of time to complete a task. (11) Dawxon (34) has;
designed a d‘cnlopm;nlal sequence fpr a lariguage- upenence approach
to wrmnaﬂhal c.‘m be 4t usdul toolin the, hands of teachers who teach
lmrmnb disabled &_hlldr&_n

.

T } o .
Arithinetic. ' )

" Resedreh is very sparse on remediation in arithmetic for LD children.
While some carly investigators regarded arithmetic achievement as v
simply a product of drill (77), later tindings (25) suggest that the same
deficits ‘that create difficulty in other language arcas cause difficulties
with arithmetic and mathematical functions. Neither simple drill nor the
of manipulatives will alone solve the mathematical problems of the
EM with a learning disability, yet these methods can be a part of the
remedial program. Other suggestions are: (1) provide additional orienta-
tion any explicit instructions on the part of the teacher, (2) provide
children with learning *“tricks or crutches,”” (3) have the children orally
—summarize the instructions or the concept, and (4) use specific applica-
tiQns of the concept or process. (141) Children gvith learning disabilities
should be encayraged to use calculators w technical aids where
available. (1) Reintdrcement strategie®tave proved effective in increas-
ing speed of performance in children with Igamlng disabilities but do not -
enhance the d&_qu\lll()n of i new concept. (137)

PLACEMENT OF*CHILDREN WITH
LEARNING DISABILITIES

There is considefable evidence that spécial class placement for
“children with spegfal needs has limited value and, in fact, may be
detrimental to the development of adequate life adjustment skills. A
number of mainstreaming alternatives have been implemented for LD

children. but research evidence in support of mainstreaming is not yet
available. The most popular plan for children with learning disabilities
seems to be regular class placement with resource room assistance. For
children with severe lea}nir:?/problems and compoundin(g emotional 23
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oveflays ‘specxal class placement’ in combmauon with Yﬁ&instmam
activities is, becommg; the dpglfhant mode. The ulumate answer to’ thes
placement questlon 15 most likety related to situational factors such as
local attudes, fuulmes gupport, hd relevant characteristics of the "
1hd1v1duaHeamcr (36 e, 161) -~ ) \ Q -

- Public Law 94-142 dlreclly affects studc'm;wuh Ieammg,drsabllmes
We suggest you consult-the’ followmg( EA publication for* specific '
information-in this ‘area: Education for} All Handicapped Chlldren
¢ Consensus, Co)fﬂulum’ﬂChalfenge :

a \ '

SUMMARY o
M summary, the research suggests. that children with learning.
- disabilities are more ditferent than alike. Thl\ overriding heterogemty of
LD children makes it<¢xtremely difficult to conduct definitive research. .\
There is no Single cause of a learning disability, but rather (nany causes.
Research that attempts to establish causal relationships generally yields
conflicting’ und confusing results. Children with learning disabilities
manifest a wide variety of debilitating characteristics, including atten- .~
tional deficits and memory problems. Clirrent research efforts seem to be
focused more on cognitive than on perceptagl processes. ’
Nearly ulf children with true learning dﬁdbllnfs have reading defMits.
In most cases these deficits are probably due to minimal brain dysfunction E
or delayed maturation. Readlng\ skiils must be viewed from the" )
perspective of total language developmcnt Children with Ianguage
problems will in all likelihood have arithmetic problé’m*pds well.
Remediation or treatment of children with leaming disabilities raises
serious protewonal concerns. Stimulant drugs have proved relatively
effective in the management of hyperactive behavior, but we must
continue to search for alternatives. Nutritional ireatments are popular, but
their effectiveness is not established. Most attempts to improve academic
achievement through central processing training have failed. Perceptual
training may be useful in certain individual situ&tions but usually does not
improve reading. Even the diagnostic-prescriptive approach espoused t by~
s0 many has yet to be proven effective. Applied behavior analysis can be
viewed as a promising development. , :
Reading remediation has had a great deal of recent attention but has .
been only moderately successful. A number of techniques have been
effective_from highly structured phonics programs to language-based

We offer the ffollowing s ggestxons based on our analysis ,of the

researgh and onﬁr own professional experience. First, structure is vel
g ldren with learning disabilities. Plan carefully and

sequehce whenever possable Second _whatever you do, do it consis-
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tently‘ ‘Achievement | is. to a great extent, reiated to- cons:stemy Thlrd
you. must bclievb in what you are dmng and bevemhusmstlc about it.
-Expcn:.nu huy shown that y()u can make it work 1( you rmlly hLllCVL -

it. L . T o \
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NEUROSCIENCES AND BﬁAIN RES;ARCH

If'the preylous pages, we' h.,qvg presented résmrch findings that have
immediate implications for the edumtmn of children with lL&l’nlnE
dlsuhdmu Yet thereis anottier level of research being conducted by
husu science and medical" personnel that should ultimately ‘offer
assistince to teachers. With recent advances in heuroanatomy and
neurophysiology. and motivated by an ngvatgd pubhc*lqlnrest, a large
number of neurologists and muropsyuho]oglsts haye’ {umeﬁ their
attention to developmentil leaming problems. Many children with
learning problems are now referred for a neurological examination and,
as_ expected, many show classical soft neurological signs such as,
left-right disorientation: awkwardness, and short attention span.

Research suggests some major differences in the functioning of the
dominant (usually the Idt) and nondominant hemispheres. Cognitive
fupctions such as the slruuunnb of language, calgulation, and other
logical operations are located in specific arcas of the left hemisphere
while less structured functions such as sensory discrimination, recogni-
tion of pdm\'ns and spatial relationships are associated with right-
hemisphere functioning. Some have observed that schools are primarily
left bruin-oriented. -and that the I']Eh[ brain is generally underutilized.
There may be some credence to this argument. but it is slmpllsm to think
that 0?/ jcan train or cdumlc one side of the brain without affecting the
other

The -human brain is a marvelously complex organ not readily
available for research. Therefore, one must be careful to distinguish
between what 1s known and what is speculated about-jmin fumuomng‘
Much of our knowledge of how the brain works is based upon
observations in the rat. cat, and occasionally the monkey. Until ver
recently our knowledge about human brain functioning came solely fro
studies of damayged brains, observations of clinical patients, and fr
lobotomies performed in mental institutions. Many scientists w
studying brain functioning by the use of evoked potentials, thgl is, tlk«
measuring the amount and location of an electrical effect produced by a
specified stimulus. The basic electroencephalogram (EEG) is being
extended to include auditory. v1sual and’ somatosensory evoked poten-
lmls

" Persons interested ir) the neurosciences and brain reséarch should
consider some of the supplementary references included at the end of the
Selected References. e '

-
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APHASIA—mpaurfnent of the ability to;use or- understand oral lan-
b guage. It is usually associated with an injury or. abnormallty of the

‘ "~ .speech centers of the brain. '+’ .

CEREBRAL DOMINAN%B—the control of activities by the bram ‘with
one hemisphere usualIy considered conslstently dominant ove[ the

. other. :

CLOZE TECHNIQUE—consists of a passage with certain words
omitted. The student supplies the missing, words. The primary
purpose of this technique is to teach comprehension. . .

DYSCALCULYA~lack, of ability to perform mathematical funcuons
. usually associated with neurologlc&l dysfunction or brain damage

. DYSLEXIA—a disorder of children who, despite conventional class- 7
segxpenencc fail to attain the skills of reading. "The term usually
|s u hen neurological dysfunction is suspected as the cause of >
ading disability. - .

GRAPH ME—a written Ianguage symbol that represents an ordl

" language code. .

LATERALITY——mvoIves U}E awareness qf the two sides of-one’s body
and the ablllty to-identify them correctly as left or right. .°

MINIMAL BRAIN DYSFUNCTION—a mild-or minimal neurological
abnormality that causes learning difficulties in the child with

near-average intelligence. . 8
W}ED DOMINANCE—tendency to perform some acts wnh a nght-
side preference and others wnh aleft, or the shifting from nght to left
. for certain activities. ~ ...
PHONEME—the smallest umt,,o/f sound in any partlcular language.
SACCADES—eye moveméiits, ,actually little jumps, with intervening
fixation pauses. Saccades are thought to be related to information

processing, my( .
oYNDROME—ﬂ—a characteristic groupmg, or patten, of sympto t
Qual]y -occur in a partlcular disability.

.
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